How to find the fire source point is the key technical point of the indoor fire-fighting robot in the operation process. The proposed low-cost comprehensive detection fire source solution using multi-sensor and surveillance camera photo recognition can successfully solve the problem that the fire-fighting robot can accurately search for the fire point indoors. The problem is that the fire-fighting device equipped by the robot can perform fire-fighting operation and issue an alarm after the fire source is discovered, and the loss of personnel property is minimized.
I. INTRODUCTION
Fire incidents can cause loss of life, property damage and permanent disability to affected victims, as well as long-term psychological and traumatic [1] . The source of urban fires is usually indoor fires, so it is especially important to prevent fires from the source [2] . With the advancement of sensing technology, information and communication technology, the progress of fire sensing technology has been considerable in recent years [3] . At the same time, the fire fighting and rescue work in the first time after the fire has become a new idea for the development of fire fighting robots, using mobile The robot performs this task in areas prone to fire, which can help avoid unfortunate accidents or death [4] . [10] ; image processing is used to detect Fire [11] has emerged in recent years; documents 12-14 propose the use of multi-sensors to solve the problem of fire source detection and positioning [12] - [14] ; proposes how to optimize the design of fire-fighting robots [15] - [17] . In addition, the air hose type robot [18] for fire water jets mentioned in the fire extinguishing measures document 18 is used for fire extinguishing; the use of a fan blown flame source [19] is proposed in the literature 19. When the smoke sensor detects the suspected smoke area, the robot will actively move to this area to confirm the further fire source point.
2) Temperature sensor The temperature around the position where the fire source point appears in the room is inevitably raised, and the temperature sensor is mounted on the robot. The temperature range is from -55 °C to +125 °C, and the sensitivity is high, meeting the indoor temperature measurement requirements. The robot can sense the indoor temperature during the cruise process. If an abnormal high temperature condition is detected in a certain area, the system will issue a warning, and cooperate with the smoke sensor and the flame sensor to determine whether there is a danger and determine the location of the fire source. Increasing fan fire extinguishing can only be applied in the real life when the fire source is a small fire source such as a candle. In the case of a large fire source, it may be counterproductive; Option 3: It is the water fire extinguishing method adopted by most firefighting robots. A water spray device is installed on the robot, and the water spray is used to rapidly lower the ambient temperature for fire extinguishing purposes. The fire extinguishing device equipped with the robot selects the third scheme. The water pipe and the high-power nozzle can be installed on the robot, and the water tank can be provided. In the case of danger, the nozzle of the spraying device (shown in Fig.3) can refine the water. After the large amount of water mist is sprayed in an umbrella shape, the ambient temperature is rapidly reduced (Fig. 4 is the structure diagram of the spray device), and the toxic and harmful smoke can be dissipated and the direction of the flue gas flow can be changed. The water tank is designed with an automatic water filling device (as shown in the Fig.5 ), can be used as a water source after the water storage in the tank is consumed. Fire extinguishing has certain limitations, so the fire robot for a larger fire will start the alarm program ( Fig.6 is the robot's fire extinguishing system) to avoid loss of personnel property.
A. Nozzle flow calculation
The volume of the water storage tank is 3.5 L, the length of the water pipe is 600 mm, and the flow rate of the nozzle is calculated:
In the middle: Q − nozzle flow K −Flow Coefficient P − Nozzle pressure, MPa
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Where the nozzle diameter It is 1.1mm, the flow coefficient is 55, the spray diameter is 2m, and the pressure at the nozzle is 0.15 MPa. The flow rate of the nozzle during fire extinguishing is about 1.1 L/min, so the water tank of the fire extinguishing device is fully loaded once for 3 minutes, when the water volume is insufficient. An automatic watering device can be used to carry out the water tank. 
IV. EXPERIMENT AND RESULT ANALYSIS
The fire extinguishing scheme of multi-sensor fusion detection fire source for fire protection robot is experimentally verified. The following conclusions can be drawn by using candle to simulate indoor fire source: (1) After setting the distance between the robot and the fire source point, it can be found Fire source point and take the initiative to start the fire extinguishing program; (2) After the fire source point is found, the fire source can be fixed at a fixed point, and the water mist is continuously sprayed until the fire extinguishing source is extinguished ( Fig. 7 is the robot fire source detection and processing experiment). Table 1 below shows experimental data of robot fire detection reaction time:
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